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Results: Rev-ErbAα is an orphan nuclear receptor and is be-
lieved to act as a transcriptional repressor. Though it is expressed
in several tissues, we have recently shown that it is expressed
at high levels in the cartilage. In chondrocytes the expression of
Rev-ErbAα is elevated by proinflammatory cytokines like IL1 and
TNF-α and downregulated by growth factors like IGF-1 and TGF-
β. Additionally, increases in Rev-ErbAα levels led to concomitant
increases in matrix degrading proteases like Aggrecanase and
MMP13, suggesting a role in cartilage degradation. Based on
these findings, we hypothesize that the increase in Rev-ErbAα
levels induced by catabolic stimuli leads to an imbalance in the
cartilage synthesis and degradative process. This may be the re-
sult of a direct repression of Col2A and SOX9 expression which
are involved in cartilage repair and synthesis.
In this study, we have determined that Rev-ErbAα regulates
the expression of Col2A and SOX9 at the transcriptional level.
Rev-ErbAα trancriptionally represses its target genes by bind-
ing either as a monomer to AGGTCA response elements or as
a homodimer to a direct repeat of this core motif spaced by
two nucleotides; Rev-DR2. By employing bioinformatics tools,
we identified Rev-DR2 elements in the promoter regions of the
Col2A and SOX-9 genes. The Aggrecanase and MMP13 pro-
moters did not contain Rev-ErbAα binding-Rev-DR2 elements.
These in silico findings were confirmed by chromatin IP studies
where we demonstrated that Rev-ErbAα interact with SOX-9 and
Fig. 1. Repression of Col2A promoter-reporter activity by Rev-ErbAα and NCOR
in C20/A4 cells.
Fig 1. Histogram of knee with high entropy (top: KL 0) and with low entropy (bottom: KL 1).
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Col2A by binding to DR2 elements on these promoters in human
chondrocyte cell line, C20/A4. Furthermore, we have demon-
strated that Rev-ErbAα with NCOR represses the transcription of
endogenous SOX9 as well as the transcriptional activity of Col2A
promoter in a reporter-based assay in chondrocytes.
Conclusions: Our present findings suggest that Rev-ErbAα
plays a role in downregulation of cartilage repair and synthesis by
trancriptionally repressing Col2A and SOX-9. Thus, Col2A and
SOX-9 represent novel target genes of Rev-ErbAα in cartilage.
These as well as our previous findings suggest that modulation
of Rev-ErbAα expression and activity could shift the balance from
cartilage catabolism to anabolism.
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Purpose: Cartilage volume is a logical measurement for detect-
ing early osteoarthritis (OA) as well as progression of disease.
One early feature of OA before cartilage loss may be the local
edema in the superficial zone of the cartilage. Therefore, for
separating early OA from healthy individuals, volume may be the
secondary change following that of biochemical changes within
the cartilage. Cartilage homogeneity, reflecting articular cartilage
biology, may be superior to traditional OA quantifications. We
investigate whether a quantification of homogeneity would be
a more sensitive technique for detecting early OA than volume
quantification. We measured homogeneity by entropy, which is
a measurement of the information content or alternatively ran-
domness of data. Entropy will quantify cartilage with fewer, more
frequent intensities as more homogeneous.
Methods: A total of 114 left and right knees from subjects aged
21 to 72 were examined by x-ray and MRI. Using the Kellgren &
Lawrence index (KL) a radiologist classified 63 knees as OA (KL
> 0). Using a Turbo 3D T1 sequence on a 0.18T Esaote C-Span,
sagittal slices were acquired and the medial compartment of the
tibial cartilage sheet was automatically segmented using voxel
classification based on supervised learning. Homogeneity was
quantified by measuring entropy from the intensity histogram
(Fig. 1). The knees were divided in groups based on KL; and
using the t-test, p-values for separating the groups based on
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Fig 2. Separating healthy from OA: Volume (left: medial tibial), Entropy (right: medial half of medial tibial).
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volume, mean intensity, and entropy were calculated. Addition-
ally, to determine which area of the cartilage would contribute
more to homogeneity, the cartilage sheet was automatically di-
vided into a medial and a lateral section of equal width. The
precision of entropy was estimated by the inter-scan variability
from 31 knees re-scanned a week after the first scan.
Results: The p-values for separating different groups using the
whole medial compartment or only the medial section of the
compartment are given in Table 1. The correlation coefficient for
precision of entropy was 0.75 with a mean percentage difference
of 1.2%. Volume is compared to entropy in Fig 2.
Table 1. P-Values for separating KL 0 from KL 1 and Healthy from all OA.
Measure Medial Tibial Medial Tibial(medial half)
KL 0 vs KL 1
Volume 0.1 0.3
Mean Intensity 0.004 0.008
Entropy 0.0002 0.001
KL 0 vs KL >0
Volume 0.001 0.0005
Mean Intensity 0.2 0.1
Entropy 0.00001 0.000002
Conclusions: These results show that measurement of carti-
lage entropy enabled separation of healthy (KL 0) versus OA
(KL > 0), and in addition allowed for separation of healthy from
early OA (KL 1). Thus, entropy provides sensitivity and informa-
tion beyond that of volume quantifications. Specifically, cartilage
homogeneity, measured by entropy, is able to detect early OA
with a higher statistical significance than mean intensity or vol-
ume. From microscopic histology we perceive healthy cartilage
as more homogeneous than damaged cartilage. However, in
the macroscopic MR voxel intensities, the partial volume effect
causes the damaged cartilage to appear more homogeneous.
We propose that biochemical changes within the cartilage that
later results in loss of volumes, can be detected by cartilage het-
erogeneity. Thereby, cartilage homogeneity is a more sensitive
assessment technique than that of logical volume assessment
for detecting early OA.
P324 – Table 1
Pqct in tibio-femoral joint Osteophyte score 0 Osteophyte score 1 Osteophyte score 2 Osteophyte score 3 P value
(mean SD) (mean + SD) (mean + SD) (mean + SD)
Tibial total density 4% 279.47sd:47.05 293.34sd:48.38 286.03sd:48.82 313.4sd:48.23 0.01
Tibial trabecular density 4% 227.82sd:42.96 235.078sd42.57 237.76sd:38.42 252.99sd:44.56 0.06
Tibia cortical density 14% 1069.34sd:53.39 1074.93sd:49.88 1071.40sd:53.50 1098.99sd:46.31 0.30
Tibia cortical density 38% 1148.73sd:34.29 1147.51sd:32.49 1150.6sd:31.23 1143.72sd:22.79 0.90
Tibia polar strength strain index 14% 1592.42sd:412.86 1698.66sd:423.01 1614.77sd:413.91 1965.06sd:328.68 0.01
Tibial polar strength strain index 38% 1692.71sd:419.94 1815.98sd:458.15 1771.94sd:454.55 2192.31sd:451.38 0.00
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Purpose: Osteoarthritis (OA) has previously been shown to be
associated with an increase in areal bone mineral density as
assessed by DXA scanning. Large cohort studies however, have
failed to demonstrate a significant reduction in fracture risk. This
discrepancy does not appear to be explained by an increased risk
of falls in OA. We therefore assessed volumetric bone density and
polar strength strain index by peripheral quantitative computed
tomography (PQCT) in a large population based cohort study in
whom knee radiographs were available.
Methods: We studied subjects from the MRC Hertfordshire
Cohort Study, a group well characterised with regards to clinical
factors for osteoarthritis and osteoporosis. Subjects underwent
weight bearing extended knee x-rays which were graded for
radiographic osteoarthritis using the kellgren and lawrence scale
and for osteophyotes using the Baltimore scale. Minimum tibio-
femoral joint space width was measured using standard methods.
Bone density was assessed at the ipsilateral tibia and measured
using PQCT; measurements acquired included: tibial total and
trabecular density at the 4% site, tibial cortical density at the 14%
and 38% sites, and tibial polar strength strain index at the 14%
and 38% sites. The associations between groups were examined
using analysis of variance(ANOVA).
Results: We studied 313 men and 318 women with a mean
age of 65.6 and BMI 26.5. The prevalence of radiographic tibio-
femoral OA (K and L ≥ 2) was 16.6%, osteophytes (≥2) 14.3%
and joint space narrowing (JSW ≤ 2 mm) was 7.4%.
Osteoarthritis was associated with an increase in trabecular
bone density at the 4% site (241.7 gm/cm3 sd: 41.8 vs 229.2
